The adverse consequence of low medication literacy is a major problem that threatens patients' health. The number of people with hypertension is increasing in China. We described the current situation of medication literacy of patients with hypertension in China and its related influencing factor. We conducted a cross-sectional study, which contains 590 hypertensive patients. Stratified sampling was adopted according to the hospital level in China. To determine the factors related to medication literacy, multiple linear regression analysis was used to determine associations between medication literacy of hypertensive patients and other factors. Among 590 respondents, results showed that they have poor medication literacy. Multiple linear regression analysis showed that level of education, annual income, occupation status, and type of medical insurance were significantly associated with medication literacy level of hypertensive patients. In addition, our study also demonstrates that we can identify the medication literacy level of hypertensive patients using the Chinese version Medication Literacy Scale for Hypertensive Patients. High medication literacy is an important factor for hypertensive patients to improve medication adherence, so as to better control blood pressure. We should pay attention to the improvement of medication literacy and take corresponding measures.
Introduction
In China, hypertension has become an increasingly important topic, both for the public and the government [1] . Hypertension has been a great burden of disease. According to Report of cardiovascular diseases in China 2017 [2] , there are currently 290 million people suffering from cardiovascular diseases, among whom 270 million are suffering from hypertension, accounting for 1/5 of the total number of people with hypertension in the world. Poor self-management and control of hypertension will lead to a variety of serious cardiovascular events, and its low awareness rate, low treatment rate, and low control rate greatly accelerate the occurrence and development of cardiovascular disease, causing great obstacles to the management and control of cardiovascular disease [3] . According to the report of the World Health Organization, 45% of the total deaths in China were caused by cardiovascular diseases in 2014 [4] , and 50% of the cerebral apoplexy could be attributed to hypertension [5] . Besides, in the Summary of 2016 China cardiovascular disease report released in June 2017, the prevalence of people with hypertension over 18 years old is 25.2% in China Guiyue Ma and Aijing Luo are contributed equally to this paper and are the first authors. [1] . It can be seen that Chinese hypertension patients tend to be younger, which further burdens the country and patients.
There are many treatments for high blood pressure, but top of the list is medication. The primary treatment for hypertension is still dominated by drug therapy, which plays an important role in the control of hypertension. Selfmedication safety of patients with hypertension has always been the focus of researchers in the field of medicine and public health care. Because drug therapy is one of the most effective preventive and therapeutic measures for patients with hypertension [6] . Therefore, countries all over the world spend a lot of money on medicine every year [7, 8] , especially in the treatment of hypertension [9] . In China, people spend more and more on medical care, which causes an increasing burden on people [10] . Studies show that 90% of hypertension patients can control their blood pressure at a safe level by taking drugs. However, the control rate of hypertension is still low, about 31% in developed countries and only 8.1% in China [11] . The reason is that patients' poor medication adherence leads to poor blood pressure control [12] . Nonadherence to medication is the major cause of poor blood pressure control, leading to cardiovascular disease and stroke [13, 14] . Even in patients with known complications such as myocardial infarction, poor medication adherence is also normal. Lau et al. [15] found in their study that less than half of hypertensive patients who took blood pressure lowering drugs for 1 year could still take the drugs consistently. Approximately 50% of CVD patients have poor adherence to their prescribed medications, which has adverse effects on morbidity, mortality, and recurrent cardiac complications, as well as higher costs [16, 17] . Many studies have shown that self-medication of antihypertensive drugs is poor in patients with hypertension, including poor adherence to antihypertensive drugs and medication errors [18] . Therefore, patients' long-term regular use of antihypertensive drugs is an important way to stabilize blood pressure, control the disease and prevent serious complications. However, patients' medication literacy is often low. As a result, the key to chronic disease control is the ability of patients to manage medications [19] .
Medication literacy refers to the ability of an individual to self-medicate in a safe and appropriate way on the basis of obtaining, comprehending and communicating the information about the medications and correctly evaluating it, regardless of the manner in which the content is provided (e.g., written, verbal, and visual) [20] . The efficacy of drug therapy in patients with hypertension depends on their understanding of drug information and ability to obtain relevant support, which is conducive to patients' safe and rational self-medication. Therefore, high medication literacy is essential for successful treatment of patients with hypertension [21] .
Currently, there is a lack of relevant medication literacy assessment tools for hypertensive patients in mainland China and there is also a lack of relevant cross-sectional studies on medication literacy of patients with hypertension, which is the gap we found. Therefore, on the basis of the pre-developed evaluation scale of medication literacy of hypertension patients, we designed Chinese version Medication Literacy Scale for Hypertensive Patients (C-MLSHP) to measure the medication literacy of hypertensive patients. In addition, the medication literacy of 540 cases of hypertensive patients in Changsha was investigated to analyze the relevant factors. This study aims to investigate the status of medication literacy in hypertensive patients in China and the influencing factors of medication literacy, so as to provide references for further improving the safe and reasonable self-medication of hypertensive patients.
Methods

Design and setting
This study was a cross-sectional survey conducted from August to December, 2016 with the purpose of understanding the factors related to medication literacy in patients with hypertension to improve the ability of safe and reasonable self-medication and blood pressure management. Based on the classification method of hospital level in China and the number of those hospitals of different levels, where patients with hypertension can be treated. Using the method of stratified sampling, 3 hospitals were selected from 15 tertiary hospitals and 2 from 11 secondary hospitals in Changsha City, Hunan Province. In addition, 3 community health service institutions were randomly selected from 15 communities in YueLu District of Changsha City, which sampling proportion is 20% individually.
Study sample
Hypertensive patients who meet the inclusion criteria were participated to our study.
Inclusion criteria: (1) has been diagnosed as hypertension according to 2016 Revised Edition of Guideline to Hypertension Therapy in China; (2) over 18 years old; (3) time for antihypertensive medication over 2 weeks; (4) with clear consciousness and normal communication skills; and (5) agree to participate in this study and signed the informed consent. Exclusion criteria: (1) with severe associated disease of heart, brain, kidney and liver, and so on and (2) with mental illness.
Measures
General information
Data collection was completed by four full-time graduate students who were trained before data collection to ensure the quality and scientific nature of the data. The members of the study group, after obtaining the permission of the relevant officers of the various investigation centers, selected the subjects that met the inclusion and exclusion criteria; the study population were informed the purpose and significance of the study and signed the informed consent. Participants were asked to complete a self-made general demographic questionnaire regarding their age, gender, education, income by year, marital status, occupation, location, type of medical insurance, history of hypertension, family history of hypertension, complication of hypertension, the number of antihypertensive drugs being taken, and the number of people who live together. The questionnaires were required to be filled out and collected on the spot, and the completion of the questionnaire was been checked, reason was been asked if there was an omitted item in the questionnaire, then the omission had to been filled as complete as possible by participants.
Chinese version Medication Literacy Scale for Hypertensive Patients (C-MLSHP)
We designed the Chinese version Medication Literacy Scale for Hypertensive Patients (C-MLSHP) to measure the medication literacy of hypertensive patients, which was based on four dimensions: medication knowledge literacy, skill literacy, attitude literacy, and practice literacy, a total of 37 items. The contents include nine items for medication knowledge literacy, including three factors of self-medication knowledge, knowledge of hypertension, knowledge of hypertension therapy; eight items for attitude literacy, including two factors of attitude to self-medication and disease of hypertension; seven items for skill literacy, including two factors of reading, comprehension skill and calculating skill; 13 items for practice literacy, including four factors of compliance behavior, behavior of medication decision, behavior of blood pressure monitoring, medication information-seeking, and disseminating behavior. The Cronbach's α coefficient of the scale is 0.849, and the Cronbach's α coefficient of each subscale is between 0.744 and 0.783. The split-half reliability of the whole scale is 0.893 and the split-half reliability of subscales are from 0.793 to 0.872; The test-retest reliability of the whole scale is 0.968 and the test-retest reliability of subscales are from 0.880 to 0.959; I-CVI was 0.833-1.000, S-CVI was 0.968.
The total scores range from 0 to 37, of which the correct answer of each dimension of knowledge and skill was 1, and the wrong answer was 0. In the dimension of attitude and practice, the Likert-5 scores were 1.0, 0.75, 0.5, 0.25, 0. Among them, there are five reverse items in attitude dimension and one reverse item in practice dimension, and the score is opposite. In general, the higher the score, the higher the medication literacy.
Data analysis
All the data in this study were recorded by two persons. Excle2016 was used to record and store the data. We examined the collected data, then collate and encode it. Means and standard deviations were used to describe quantitative variables, frequencies and percentages were used to describe categorical variables. T test, LSD t test, and multiple linear regression analysis were used for inferential statistics. Statistical analysis was performed using SPSS version 22. The criterion of significance is α = 0.05, which makes sense if P < 0.05.
Results
General information
Totally, 590 hypertensive patients were surveyed in this study. 590 questionnaires were sent out and 590 were collected and response rate was 100%. Nevertheless, there were 540 validated questionnaires after checking, so the validated rate was 91.7%. Approximately 11.5% of participants had completed junior college, 18.7% of participants earned more than 100,000 a year, 75.6% of participants occupied, 41.9% of participants have medical insurance for urban workers. Other general information about participants are shown in Table 1 .
Scores of each dimension of medication literacy in hypertensive patients
The medication literacy of hypertensive patients has four dimensions, and the results show that hypertensive patients have the highest score in knowledge literacy and the lowest score in skill literacy, as shown in Table 2 .
Analysis on influencing factors of medication literacy of hypertensive patients
Scores on medication literacy assessment scale of hypertensive patients with different characteristics
The score and characteristics of each dimension of the medication literacy assessment scale of hypertensive patients are different, and the results of t test and LSD t test in each item are shown in Table 3 .
Multiple linear regression analysis on influencing factors of medication literacy of hypertensive patients
In this study, the independent variables are age, gender, education level, annual income, marital status, occupation, habitation, type of medical insurance, a history of hypertension, family history of hypertension, hypertension complication, the number of antihypertensive medications being taken, the number of people who live together. The dependent variables are score of medication literacy of hypertensive patients and score of each dimension of medication literacy (specific assignment for variables are in Table 4 ). Multiple linear regression analysis was used. The results show that the education level, annual income, occupation, medical insurance type are the influencing factors on medication literacy of hypertensive patients, which are shown on Table 5 .
Discussion
The level of medication literacy of patients with hypertension needs to be improved
There are no studies that investigate the influencing factors related to medication literacy of hypertension. Furthermore, failure to adhere to medication is a preventable cause of treatment failure [6] . The goal of our study is to describe the current situation of medication literacy of patients with hypertension in China and its related influencing factor. The results showed that they scored totally (24.61 ± 5.13) in medication literacy, of which each dimension was scored an average of (0.67 ± 0.14). Results show that the medication literacy of patients with hypertension is not high. Therefore, it is particularly necessary to explore the influencing factors of medication literacy in hypertensive patients. Furthermore, from the scoring results of each dimension of medication literacy, we can see that the average score of knowledge literacy is the highest, followed by the scores of attitude, practice and skill literacy. It is concluded that patients with hypertension have a better understanding of the disease of hypertension and knowledge of antihypertensive drugs than skills, attitudes, and practices of self-medication. Moreover, the poor quality of self-medication practice in hypertensive patients indicates that they cannot put their medication knowledge into safe and reasonable self-medication practice. The study also proved that we can measure the medication literacy level of hypertensive patients using the Chinese version Medication Literacy Scale for Hypertensive Patients (C-MLSHP).
Influencing factors of level of medication literacy of hypertensive patients
Education level influencing on level of medication literacy of hypertensive patients
The results showed that the differences of medication literacy in hypertensive patients with different levels of education were mainly manifested in the two dimensions of knowledge and skill literacy, which was similar to Newman et al. [22] . However, Lin et al. [23] found that knowledge related to disease was irrelevant to medication adherence. In the study, the knowledge and skill literacy of patients with education of high school or technical secondary school was significantly higher than that of patients with junior middle school or below. Education can increase patient knowledge, which is inconsistent with another study [24] . High blood pressure skills can also be improved through education [25] . Hanafi et al.'s [26] studies have shown that health education not only can improve knowledge, but also can improve attitude and practice. Moreover, Toselli et al. [27] found that for North African women who moved to Italy, socioeconomic variables had a significant impact on obesity, with low education associated with an increased risk of obesity. It also suggests that low literacy can affect people's behavior. Results of multiple linear regression indicate that the educational level of patients can affect their level of medication literacy. With the gradual increasing of education level, the level of medication literacy of patients with hypertension has also increased, which were similar to the research in medication literacy of other populations [28] . The higher the level of education, the stronger and better the understanding of language and words of medical staff. However, this study indicates that the educational level is relatively low, especially for people with high blood pressure in junior high school or below. Effective measures should be taken to improve the medication literacy of the target population, paying particular attention to their knowledge and skills.
Influence of level of income by year on medication literacy of patients with hypertension
Different levels of annual income are also influencing factors affecting the level of medication literacy in hypertensive patients. With the increase of annual income, the level of medication literacy of the patients will be improved. It was different in dimensions of knowledge, skills and practical behavior literacy between those with annual income of less than 30,000 yuan and of more than 30,000 yuan (P < 0.05), which suggested that hypertensive patients with higher annual incomes were more likely to pay more attention to promoting health level and they value the health education of medical staff than those with lower annual incomes. Socioeconomic factors have been shown to affect health through matter [20] . Maybe people with high salaries are willing to spend a lot of money on health care and health promotion. In this study, 200 patients with an annual income of less than 30,000 yuan, among which 76% have a junior middle school education or below, indicating that patients with a low annual income generally have a low educational level.
Nonetheless, hypertension patients with lower education and better cognitive status often benefit the most from intervention [30] . Therefore, hypertensive patients with lower annual income are also the focus group for improving medication literacy. However, differences in annual income did not significantly affect hypertension patients' attitudes to disease and medication management. Patients' attitudes may be related to symptoms of high blood pressure, their level of attention, and their use of medications, just like a Belgian study [31] . The influence of economic income on the attitude dimension of medication literacy may not be significant.
Influence of occupational status on medication literacy of patients with hypertension
The results showed that the knowledge level of unemployed patients was lower than that of retired and occupied patients, including the knowledge of disease and medication, attitudes towards disease and medication administration, and skills for medication administration. Results of multiple linear regression also suggest that occupational status is one of the influencing factors of medication literacy of hypertensive patients. Among all the unemployed residents, 92.1% have a junior high school education or below, and 60.5% have an education above the age of sixty, which indicates that attention should be paid to the improvement of medical literacy of the unemployed. There is also a study abroad that shows that people who are employed have a higher level of education [32] . In addition, Eikemo et al. [33] found that among Greek-born immigrant groups, women are more likely to develop non-communicable diseases, which may be due to occupational factors. Thus, the importance of occupational factors can be seen.
Influence of type of medical insurance on medication literacy of patients with hypertension
Among the hypertensive patients with different medical insurance types, the knowledge level of hypertensive patients with urban workers' medical insurance was the highest, Referring to "without medical insurance" as dumb variable: I1 = Medical insurance for urban workers (1, 0, 0, 0), I2 = Medical insurance for urban residents (0, 1, 0, 0), I3 = New rural cooperative medical insurance (0, 0, 1, 0), I4 = others (0, 0, 0, 1) History of hypertension < 3 years = 1; 3-4 years = 2; 5-9 years = 3; ≥ 10 years = 4 Family history of hypertension Yes = 1; no = 2 Hypertension complication Yes = 1; no = 2 Kinds of antihypertensive medication being taken 1 or below = 1; 2-3 kinds = 2; 4 or above = 3 followed by the new rural cooperative medical insurance and urban residents' medical insurance, and the knowledge level of hypertensive patients without medical insurance was the lowest. The results of multiple linear regression analysis also show that the type of medical insurance is one of the factors affecting the knowledge level of hypertension patients, which may be because patients with urban residents' medical insurance have better economic conditions [34] [35] [36] . Furthermore, due to better medical reimbursement in such two kinds of medical insurance, patients may take less concern of medical expenses and focus mainly on their disease. Therefore, the medication literacy of hypertensive patients without medical insurance should be better promoted.
Recommendations for improving the level of medication literacy in hypertensive patients
Carry out comprehensive screening of medication literacy for hypertensive patients, and determine the key intervention population. First of all, it is necessary to use medication literacy assessment tools for screening and evaluating medication literacy of hypertensive patients to identify the urgency and necessity of medication literacy promotion strategies. At the same time, specific measures should be taken to identify individual differences to better improve the safety of drug use. In addition, attention should be paid to the low education, low income, unemployment, no insurance, to improve their medication literacy. Health education is mainly to improve the quality of medication literacy in patients with hypertension through effective intervention measures by health service personnel, which is very important. Therefore, it is necessary to carry out systematic and professional training for health service personnel, so as to make health education more comprehensive and conducive to patients' acceptance. Meanwhile, we need government oversight and policies to help primary care providers provide sustainable self-medication guidance to patients.
Limitations
Our study has some limitations. Self-report bias exists in this study. In addition, selection bias may exist in patients with hypertension as most of them are elderly. In addition, the analysis of influencing factors related to medication literacy may be incomplete, and cross-sectional study designs may not be able to determine the causal relationship between the variables of interest. The results may not apply to other populations.
Conclusion
Adequate medication literacy is helpful for the control of blood pressure, but medication literacy of hypertensive patients is generally low. Therefore, medication literacy of hypertensive patients needs to be improved. Attention should be paid to the low education, low income, unemployment, no insurance, to improve their medication literacy. Health education is an important measure to ensure the safe selfmedication of hypertensive patients. Besides, screening patients in need of help for intervention, systematic training of health service personnel and comprehensive mobilization of medical resources can provide a way to improve the level of medication literacy of hypertensive patients.
